Oxydation of (dpp-BIAN)Ca(THF) 4 with 0.5 equiv. of I 2 in THF yields [(dpp-BIAN)CaI(THF) 2 ] 2 (1). A corresponding neodymium compound [(dpp-BIAN)NdCl(THF) 2 ] 2 (2) has been obtained by reaction of (dpp-BIAN)Na 2 with NdCl 3 in THF. The X-ray single crystal structure analyses show 1 and 2 to be isostructural dimers containing octahedrally coordinated metal atoms bridged by the respective halides. The chelating dpp-BIAN ligand acts as a radical anion in the Ca 2+ complex 1 and as a dianion in the Nd 3+ complex 2, respectively.
Introduction
The metal ion-mediated condensation of acenaphthene quinone with aromatic amines producing acenaphthene-1,2-diimines (Ar-BIAN) has been reported by Matai [2] in 1960 and by Lixandru in 1967 [3] . With the exception of the synthesis of (BIAN)PtCl 2 (C 2 H 4 ) by Maresca et al. in 1975 [4] , it took about 30 years until the particular suitability of Ar-BIAN systems as chelating ligands for metals has been recognized. The first results have been reported by van Asselt and Elsevier in the early 1990ies [5] . In the following years, numerous d-block metal complexes with different Ar-BIAN ligands have been described in more than 150 papers, and it turned out that many of the respective late transition metal complexes serve well as catalysts for a variety of organic transformations [6] . In contrast, investigations of the chemistry of s-and p-block element complexes with Ar-BIAN as ligand started only recently [7] , and Ar-BIAN complexes of f -block metals are quite unknown until now.
1,2-Bis[(2,6-diisopropylphenyl)imino]acenaphthene (dpp-BIAN) is the most widely used ligand of the 0932-0776 / 07 / 0900-1107 $ 06.00 © 2007 Verlag der Zeitschrift für Naturforschung, Tübingen · http://znaturforsch.com Ar-BIAN series. One of the remarkable features of the dpp-BIAN ligand is its ability to adopt a variety of oxidation states. dpp-BIAN can be easily reduced by alkali metals to one-, two-, three-, and four-fold negatively charged anions yielding salts of the type
. Alkaline earth metals reduce dpp-BIAN only up to the stage of the dianion producing the monomeric complexes (dpp-
Because the alkaline earth elements and the metals of the lanthanide series show certain similarities, the latter may be called "pseudo-alkaline earth metals". First of all, the elements of these two groups represent electropositive metals with values of their electronegativity close to 1.1. However, whereas the ionic radii of the alkaline earth elements increase from Mg to Ba, the ionic radii of the lanthanide metals decrease with increasing atomic number. The ionic radii of the early lanthanide metal ions in the common oxidation state Ln 3+ range from 1.032Å for La 3+ to 0.983Å for Nd 3+ and are close to the ionic radius of Ca 2+ (1.00Å) [8] . In this context it has been observed that complexes of Ca 2+ and Yb 2+ ions with one and the same ligand show almost identical structural parameters [9] . This fact has been the motivation for our studies of dpp-BIAN complexes of the early lanthanides. In this paper we report on the synthesis of the first dpp-BIAN neodymium complex and on the result of a comparison of its molecular structure with that of an analogous calcium complex using single crystal X-ray structure analysis. NdCl 3 reacts with the green disodium salt (dpp-BIAN)Na 2 [7b] in THF with formation of the complex [(dpp-BIAN)NdCl(THF) 2 ] 2 (2) (Scheme 2). The reaction is connected with a change of the color of the solution from green to blue. Compound 2 crystallizes from diethyl ether as deep blue, nearly black crystals in a yield of 57 %. As it is the case with the blue aluminum [10] and gallium complexes [11] , the color of the crystals of 2 indicates the existence of the dpp-BIAN ligand in its dianionic form. The air and moisture sensitive compound 2 melts without decomposition between 210 and 215 • C. Besides diethyl ether and THF, the complex is soluble in aromatic hydrocarbons. Compounds 1 and 2 are paramagnetic, the calcium derivative due to the presence of the radical-anionic dpp-BIAN ligand and the neodymium complex due to the paramagnetism of the Nd 3+ ion. For this reason, no NMR spectroscopic measurements were carried out. The complexes have been characterized by elemental analysis, IR spectroscopic investigations, and by determination of their molecular structure.
Results and Discussion

Molecular structures of [(dpp-BIAN)CaI(THF) 2 ] 2 (1) and [(dpp-BIAN)NdCl(THF) 2 ] 2 (2)
Crystals of 1 and 2 suitable for single crystal X-ray diffraction were obtained by slow evaporation of ethereal solutions of the compounds. Both complexes are isostructural in the crystalline state. They form dimers bridged by I and Cl atoms, respectively, with crystallographic inversion centers located at the center of the line between the metal atoms ( Figs. 1 and 2) . The calcium and neodymium atoms are in the center of an octahedral environment formed by the two nitrogen atoms of the dpp-BIAN ligand, the oxygen atoms of the two coordinated THF molecules and the respective two bridging halogen atoms. One of the THF ligands is in a position trans to one of the nitrogen atoms of the dpp-BIAN ligand, the other one is in a trans position to one of the bridging halogen atoms. The X-ray crystallographic data confirm the "reduction state" of the dpp-BIAN ligand in 1 and 2. The changes in the population of the LUMO on going from neutral dpp-BIAN to its radical anion and further to its dianion suggest a progressive shortening of the central C(1)-C(2) bond associated with an increasing elongation of the C(1)-N(1) and C(2)-N(2) distances. Our results agree with this expectation showing that in 1 containing the dpp-BIAN radical anion, the C(1)-N(1) and C(2)-N(2) bonds (1.340(6), 1.332(5)Å) are longer than in free dpp-BIAN (both 1.282(4)Å) [13] , but shorter than in the dpp-BIAN dianion in the complex (dpp-BIAN)Ca(THF) 4 (1.391 (3) (6) and 1.396(6)Å) agree well with those in (dpp-BIAN)Ca(THF) 4 , thus confirming the dianionic character of the dpp-BIAN ligand in 2.
Experimental Section
All manipulations were carried out in vacuum using standard Schlenk techniques or in an inert atmosphere. The solvents THF and Et 2 O were distilled from sodium/benzophenone prior to use. The IR spectra were recorded using a Bruker Vertex 70 instrument. Elemental analyses were carried out using a Perkin-Elmer Series II CHNS/O Analyzer 2400. dpp-BIAN [14] was prepared according to the published procedure.
[(dpp-BIAN)CaI(THF) 2 ] 2 (1)
According to the procedure described recently [7c], calcium metal granules (5.5 g, 137 mmol) in THF (30 mL) were activated by CH 2 I 2 (0.8 g, 2.98 mmol) and then treated with dpp-BIAN (0.5 g, 1 mmol) in THF (50 mL). After stirring the mixture under reflux for 1 h, it was cooled down to r. t. and the solution was decanted from excess Ca metal. To the separated solution containing (dpp-BIAN)Ca(THF) 4 , iodine (0.13 g, 0.5 mmol) was added with stirring. The color of the reaction mixture changed immediately from green-brown to cherry-red. After 1 h, the solvent was removed in vacuum. The remaining crude product was dissolved in diethyl ether (45 mL) and the solution was filtered off. Slow evaporation of the ether resulted in the precipitation of deep red crystals of 1 (0. 
[(dpp-BIAN)NdCl(THF) 2 ] 2 (2)
According to the procedure described recently [7b], dpp-BIAN (0.56 g, 1.12 mmol) in THF (30 mL) was added to an ampoule containing a piece of sodium (52 mg, 2.3 mmol) and the mixture was stirred at r. t. for 4 h. To the decanted green solution of (dpp-BIAN)Na 2 , NdCl 3 (THF) 2.1 (0.45 g, 1.1 mmol) was added. With precipitation of NaCl, the color of the reaction mixture changed from green to blue. The mixture was stirred for 1 h at ambient temperature followed by evaporation of the solvent in vacuum. The residue was dissolved in Et 2 O (50 mL) and the deep blue solution was filtered off from insoluble NaCl. Slow evaporation of the solvent resulted in the precipitation of deep blue crystals of 2 (0. 
Crystal structure determination
Crystals suitable for X-ray diffraction were obtained by crystallization of 1 and 2 from diethyl ether. The data of 1 were collected using an Xcalibur S Sapphire diffractometer (Oxford Diffraction) at 150 K, the data of 2 using a Siemens SMART CCD diffractometer (graphitemonochromated MoK α radiation, λ = 0.71070Å) and ω scans at 173 K. The structures were solved by Direct Methods using SIR97 [15] or SIR2004 [16] and were refined with SHELXL-97 [17] on F 2 using all reflections. All nonhydrogen atoms were refined anisotropically and the carbonbound hydrogen atoms were placed in calculated positions using a riding model. For 2, SADABS [18] was used to perform area-detector scaling and absorption corrections. The important parameters of the single crystals, the data collection and the refinement of the structures are listed in Table 1. CCDC 641588 (1) and 641589 (2) contain the supplementary crystallographic data for this paper. These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data request/ cif.
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